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A Combined Experimental-Numerical Approach for Motorcycle Crank Noise
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ABSTRACT

Riders require comfortability to the crank noise level
as well as a handling and a riding vibration. Simulation
modeling method of a single-cylinder engine for
motorcycle was established to identify the occurrence
mechanism of an unpleasant crank noise. The combined
approach of an experiment and numerical analysis was
applied to evaluate a design change for determining a
concern of crank noise. An experiment is effective to
identify an important parameter to decide the behavior
of an engine when modeling of an engine. The result of
numerical analysis by using the established model was
verified by experiment data of prototype.
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Fig. 1 Frequency range of crank noise
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Fig. 4 Modal analysis of crankcase assembly
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Fig. 6 Comparison of experiment and FEM mode

Fig. 7 Test setup for identification of dynamic
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Fig. 8 Characteristic frequencies caused by tilting of
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Fig. 9 Periodic bending of crankshaft due to
combustion forces

Fig. 10 Virtual mechanical model of engine with
transmission
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Fig. 11 Fixed motorcycle on roller bench

140

_ == Simulation
. e Measurement

Acceleration (m/s?)

-100

-140L— - e
0 0.01 0.02
Time (s)

Fig. 12 Vertual acceleration on bearing

8e-05

Displacement (m)
o

805 . ., ..
-8e-05 0 8e-05

Displacement (m)

Fig. 13 Lissajoux figure of crankshaft displacement
at bearing
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Fig. 18 Frequency analysis result by modified
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Fig. 19 Combustion pressure per one cycle
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Fig. 21 Crankshaft with hydro bearing
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Fig. 23 Frequency analysis result by hydro bearing
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